Abstract. In this paper, the application of the method of lines (MOL) to the KdV equation was presented. The MOL approach of the KdV equation led to a system of ordinary differential equations. Solution of the system was obtained by applying Euler's method. In order to show the accuracy of the presented method, two test problem whose exact solutions are known were used. The numerical solutions obtained were compared with not only exact solutions but also other numerical solutions obtained by using various numerical techniques.
Introduction
The Korteweg- and Kruskal indicated that the wave solutions persisted after interactions and the wave solutions were called as 'solitons' [12] . The soliton concept is the very important in the study of nonlinear wave phenomena. Physically, when two solitons of different amplitudes (and hence, of different speeds) are placed far apart on the real line, the taller (faster) wave is on the left of the shorter (slower) wave, the taller one eventually catches up to the shorter one and then overtakes it. When this happens they undergo a nonlinear interaction according to the KdV equation and emerge from the interaction completely preserved in form and speed with only a phase shift. Thus these two remarkable features: (i) steady progressive pulselike solitons and (ii) the preservation of their shapes and speeds, confirmed the particlelike property of the waves [9] . Many exact solutions of the equation with appropriate initial condition by using scattering theory were given by Gardner et al. [3] . On the other hand, the numerical solutions of the equation with initial and boundary conditions were obtained by the various methods based on finite element methods, finite difference methods and spectral methods [2, 7, 8] . Recently, the papers including numerical solutions for the KdV equation at the small time by using various numerical techniques were published [1, 4, 6] .
In this study, the method of lines (MOL) solution of the equation for the small times was presented. The MOL consists of converting the partial differential equation with auxiliary conditions into a system of ordinary differential equations with corresponding auxiliary conditions. The performance of the method was tested on known two model problems.
The Method of Lines Solution of the KdV equation
We consider KdV equation (1) with initial condition
and the boundary conditions
where is the prescribed function. The solution domain of the KdV equation (1) (1) with known finite difference approximations at point [10] . This yields a system of ordinary differential equations depend on t in the form 
Thus, we have the system of differential equations of one independent variable . This system can be easily solved by using Euler's method [13] . 
Clearly this system can be expressed as 
The solution of the system (5) can be obtained by using the initial condition (2) and boundary conditions (3).
The Test Problems
The KdV equation is subject to following conditions in Problem 1 and problem 2 for single soliton and two soliton, respectively. Problem 1. We consider KdV equation (1) with the boundary conditions
and the initial condition
The exact solution of the problem 1 is given by [11] 
where C and D are constants, 2
Problem 2. We consider KdV equation (1) with the boundary conditions
and the initial condition which will be derived from the exact solution [14] given as [4, 6] . It was seen that they were in a good agreement, Table 5 -6. Fig. 1-2 show that the MOL solutions of the problems satisfy the physical behavior of the problems. Consequently, the presented method performs well. 
